The role of human and organizational culture in the context of technological change by Zakaria, Norhayati & Mohd Yusof, Shafiz Affendi
THE ROLE OF HUMAN AND ORGANIZATIONAL CULTURE 
IN THE CONTEXT OF TECHNOLOGICAL CHANGE 
Norhayati Zakaria 
Shafu Affendi Mohd. Yusof 
School of Information Studies, Syracuse University, Syracuse, USA 
Abstract. The purpose of this paper is to understand the role of three main factors of management: information 
technology (IT), people, and organizational culture. The first section will identify some managerial challenges, 
which are inherent in any technological change. Essentially, the change process highlights the interdependent 
relationship of those three main factors. Then, in the second section, issues of technology, people, and organizational 
culture, will be discussed in further detail, with some examples from literature. Why people change, what it takes to 
minimize resistance, and how to make change successful are questions that emerge again and again and need further 
understanding. Consequently, by reviewing the relevant literatures, we summarize some of the research with a focus 
on the decisions made by management when selecting new systems. We investigate those decisions with respect to 
the three distinct ‘lthreads” or factors that directly influence technological change. Lastly, by establishing 
fundamental propositions, the fiial two sections will provide some implications and conclusions as well as 
possibilities for future research. 
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I. Introduction 
In organizations, despite increasing needs for 
technological advancement, human and cultural 
factors play a more important role than before. 
However, technology is often seen by management as 
essential means to compete in the global market. To 
ensure that technology, including information 
technology (IT), brings the desired results, the most 
important issue for an organization is how to manage 
the technology with respect to human organizational 
aspects, how to analyze and understand human 
factors guided by the norms, shared beliefs, and 
assumptions of the organization, as well as by 
individuals’ unique values-all together known as 
“culture.” McLaughlin, Rosen, Skinner and Webster 
point out that we need to appreciate a particular 
organizational setting as cultural as it is important in 
the analysis of technology acquisition (1999). 
The a rgFent  made by Szewczak and 
Khosrowpour (1996) suggest that many organizations 
are still struggling to deal with problems related to 
the human aspects of technology, problems at least 
partially created by management’s lack of 
commitment to the human side of IT. “Generally 
organizations invest a great deal of their resources to 
obtain the necessary hardware and software 
technologies with insignificant investment in the 
human aspect of technology” (Szewczak & 
Khosrowpour, 1996, p.1). Thus, for change to be 
successful, technology must be designed to meet the 
purposes of the users through an understanding of 
human behavior and values. This means that all 
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factors-- IT, people, and culture, should be dealt with 
together. 
The objective of our paper is to understand the 
role of three main factors: information technology 
(IT), people and culture, and to identify some 
managerial challenges that arise when technological 
changes need to be made in an organization. Then, 
some generalization will be made from this specific 
process to the issues and needs of overall 
technological change. 
11. The management challenges of technological 
change 
A. Technology 
People need both to learn about a new technology 
and to feel comfortable when using it. Thus, some of 
the management challenges are to train and educate 
the users (staff) on how to best utilize the system, as 
lack of competence and experience could lead to 
many frustrations and disappointments. The 
organization must identify the appropriate types of 
training pertaining to the new technology in which 
they want to invest. While some technologies may 
require intensive training; others may need only a 
one-day course. “The greater the functionality of an 
IT system, the more levels of learning and adjustment 
are required to use it” (Benjamin & Levinson 1993, 
p.30). Also, the readiness and willingness of the 
people to learn what the new system or technology is 
capable of at a detailed level, and the customization 
of the process are some of the issues that need further 
attention. The management also needs to ensure that 
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the new technology is reliably available for use and 
functions effectively as expected. People may be 
intimidated by many factors in approaching a new 
technology such as loss of power, loss of job, a 
reduction in competence, and others. As such, 
management must address those fears as they may 
lead to failure in making the desired organizational 
changes. 
B. People 
The most difficult challenge to address are the 
human aspects. Human aspects are unique in the 
sense that each individual is different. In general, 
people often resist changing because new ways of 
doing things are unfamiliar and somewhat 
threatening. Uncertainty induces fear or at least 
anxiety. It takes time for people to change and to 
adapt to new erivironments, and new procedures. 
Most of the t h e ,  people prefer stability, as 
consistency often proves to be more convenient and 
less frustrating to them. Also, technological change 
needs to address the users satisfaction and motivation 
to use the technological system. It is difficult to 
measure the user’s individual standards, as people 
differ both in the qualities they use for comparison, 
and also in the importance they place on needs 
(Szewczak & Khosrowpour, 1996, p.67). What 
motivates people to use technology also differs, all 
depending on their values, needs and expectations. 
C. Organizational change 
The third consideration is organizational culture, 
an intricate concept that involves not only the 
organization as a whole, but also the individuals who 
are part of, or interact with it. A culture that promotes 
changes is thought to be a more nurturing 
environment for ,technology users than a culture that 
mainly promotes stability and certainty. Uncertainties 
and anxieties brought about by change may be either 
organizational or technological in origin. Resistance 
will frequently surface unless the culture is receptive 
to changes, and ifpeople are not ready to both accept 
new ideas and, more importantly, sustain the changed 
conditions in thc future. The resistance perseveres 
when desired tecllnological change does not coincide 
with or support the existing organizational culture; 
normally communicated through the organization’s 
vision and mission as set forth by the top 
management. 
III. Discussion of technological change 
In this sectio:n, issues of technology, people and 
organizational culture briefly touched upon in the 
above paragraph:; will be discussed in further detail 
with some examples from literature. Why people 
change, and what it takes to minimize resistance and 
to make change successful are questions that emerge 
again and again and need further understanding. 
Therefore, in order to introduce change effectively, 
people in organizations need to understand how a 
new policy and process relates to current, perhaps 
unsatisfactory, conditions. Moreover, what the 
purpose of the change is, and how its future impact 
can be assessed must also be considered. 
According to Conner (1992), people change only 
when they have the capacity to do so. Capacity 
requires, among other attributes, motivation to apply 
the necessary ability and skills to a particular 
situation. Conner emphasizes that it is a person’s 
perception of a changing situation that determines 
whether resistance occurs. The next issue is how can 
changes be implemented effectively. Technological 
change is defined as: 
“...the change period, during which something 
new is planned and introduced, e.g. the period 
associated with the introduction of new processes 
that have major new technological ingredients ” 
(Wild, 1990, p.55). 
Thus, “technological change” posits the consideration 
of all issues arising during the implementation 
period, rather than a focus on technical issues only 
(Ward & Bawden, 1997). If the complexity and 
uncertainty associated with change is to be 
minimized, it is necessary to thmk carefully about the 
implementation process itself. 
Below, the authors will analyze the 
implementation strategies of technological change 
from a user-centered approach, “user” referring to the 
person(s) eventually affected by the change. The 
basic assumption in this approach is that simply, 
technical factors are not as important as socio- 
technical factors (Eason, 1983), because users are 
less concerned with technical issues in system 
implementation than they are with issues relating to 
the impact the new system will have on their work 
(Bawden & Blakeman, 1990). 
The user-centered approach is very concerned 
with training and information, and the flow of 
communication before and after implementation 
(Ward & Bawden, 1997). We must remember that 
not all individual or group users will need the same 
type, detail, or quantity of training (Bawden & 
Blakeman, 1990). An organization needs not only to 
train people phase by phase for different groups and 
at different times, but training also entails different 
approaches for different groups of users. For 
example, the training involves a comprehensive 
understanding of the technology, first by the 
decision-makers (top management), then by 
successive groups of the office staff. Shorter periods 
of training as well as ‘on-the-job’ training are 
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designed to introduce users to what is specifically 
relevant to their work. Communication is also a 
critical element in ensuring the success of the new 
technological system. An organization needs to 
promote the new system extensively to all 
organizational groups and staff members who are 
involved. Meetings are also seen as ways to ensure 
commitment to the change by the staff. The staff has 
the opportunity to discuss the desired change in 
meetings and also through newsletters. 
Communication channels must stay open throughout 
the office, and top management must readily express 
support for the new system. 
It is also necessary to document the registration 
process, noting changes and revisions. According to 
the user-centered approach, documentation in a 
variety of formats is another useful form of user 
support. Bawden and Blakeman also suggest that it 
may be worthwhile to involve ‘local experts’ or 
‘gatekeepers’ to liaison with users and the support 
staff (1990). Booth (1989) defines ‘local experts’ 
and, ‘gatekeepers’ as users who learn more quickly 
than others about a new system, and consequently 
serve as sources of reference. It is suggested that one 
of the central assumptions of the user-centered 
approach to implementation is that users are 
primarily concerned with how the new system will 
impact their work rather than with technical issues 
(Nielsen and Relsted, 1994; Clegg, 1993; Bawden & 
Blakeman, 1990; Eason, 1982). 
IV. Managing technology, human factors and 
culture 
Research on technology adoption and diffusion 
reveals that two approaches are generally used; one 
looks at technology adoption and diffusion from the 
vantage point of the user, the other focuses on the 
complex needs of the organization. By reviewing the 
relevant literature, we have identified three distinct 
%reads’’ or factors that directly influence 
technological change: technology, human resources, 
and organizational culture. In this section, we 
summarize some of the research with a focus on 
managerial decisions made in the selection of new 
systems. 
A. Technological Factors 
What is technology? Put simply, technological 
factors encompass hardware and software, the 
physical aspects of the technology, the type and age 
of available equipment, human-computer interface, 
reliability, ease of access, ease of use and other 
qualities too numerous to list. Benjamin and 
Levinson (1993) have suggested that, “an IT with 
great fimctionality may requires changes in operator 
skills, organizational procedures and structure, and 
cultural fabrics” (p.30). It is far from easy to find the 
best solution to fit existing and anticipated problems. 
Rogers (1983) refers to some of the considerations in 
such decisions: 
0 Relative advantage: Is the information 
technology seen as better than that which it replaces? 
0 Obseyvability: Can others see how the 
information technology works and observe its 
consequences? 
Compatibility: How consistent is the information 
technology with the values, past experience, and 
needs of potential adopters? 
0 Complexity: Is the information technology easy 
to understand, use, and maintain? 
Trialability: Can the information technology be 
tried on a limited basis? 
B, Human factors 
The role of the individual user merits substantial 
consideration. Farquhar and Surry (1994) divide 
individual factors into two categories: user 
characteristics and user perceptions (1994). User 
characteristics consist of the motivation, anxiety, 
knowledge base, prior experience, and skill level of 
the people who might be using the technology. The 
perceptions of potential users will be affected by a 
strange mix of curiosity, growing interest in a new 
system, disorientation, and discomfort caused by 
unfamiliarity. Some people are naturally cautious; 
others are more curious, more willing try, discover 
and innovate. A model of epistemic curiosity 
describes a dual process consisting of anxiety and 
curiosity (Spielberger & Starr, 1994). Individuals 
possess normal, random variations in these 
characteristics, both in personality, and in levels of 
relaxation or agitation at any given time, depending 
on the context and situation in which they find 
themselves. The more uncomfortable they feel with 
an innovation, the less willing they are to experiment 
with it. 
With reference to the above questions suggested 
by Rogers, the model states that the more positively 
people perceive the technology with regard to the 
five innovative characteristics-relative advantage, 
observability, compatibility, complexity, and 
trialability, the more likely that the technology will 
be adopted. With regard to user perspective, research 
turns from the kind of technology used to the benefits 
for the user. Furthermore, in order to motivate users, 
training must include clarification of language, jargon 
or commands used to avoid further frustration and 
anxiety as new, technological language has 
mystifying and alienating potential. 
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C. Organizationa! factors 
This domain has two main aspects- 
organizational stnicture and culture. An organization 
needs to recognize that for change to be successful, 
broad participation and high commitment by the 
committee in charge of the change project are 
necessary. Thus, organizational change involves both 
structural, and individual project reengineering. 
Gross, Goacquinia, and Bernstein (1970) focus on 
organizational factors from a management point of 
view, concentrating on support aspects. Management 
factors include communicating a clear, shared vision 
of any technological change to all staff and would-be 
users, taking intat account potential difficulties and 
providing mechanisms for identifying and coping 
with unanticipated problems during the transition 
period. To these recommendations, Lawyer-Brook 
and Sherry (1996) added a release time for the staff 
to pursue training, to establish incentives for people 
who take on new duties as a result of their new skills 
and expertise, ancl to create a shared knowledge base 
of new resources. 
Research on organizational factors also addresses 
the complex neecls of an organization. The intricate 
matter of organizational “culture” embraces both the 
physical environment and the support environment in 
which the technology is to be used. Organizational 
culture is defined1 as a way of life characterized by 
certain sets of behaviors, assumptions, beliefs and 
attitudes (McLaughlin, et al., 1999). Culture 
influences, motivates, and leads people as they 
pursue their goals in an organization. When 
introducing any new technology, it is important to 
consider the culture of those who will be exposed to 
the innovation. In essence, it is useful to hlly 
understand what people value, how they perceive 
technology (specifically) and change (in general), 
why they need to adopt and adapt to new technology, 
who is involved, and what the most appropriate time 
for change will be. All these questions involve 
culture, both at the organizational and individual 
levels. An organization must be aware of the 
consequences of changing technology without first 
analyzing the constraints of culture. As Schein 
observes, “...it was wrong to thmk that it was a 
technology failure, instead it was a failure to 
understand the subculture operating at the different 
level of organizational-for example in the clerical 
group.” (1999, p.’7) 
V. Implications :and future focus 
technology in an effort to improve services is 
considered to be one of the primary causes of change 
within an organization. An organization that takes a 
big step in upgrading its technology, with a 
substantial amount of investment and risk, may 
perceive the efforts as means to achieve competitive 
ends. Nonetheless, despite the huge investment, an 
organization must be able to recognize the 
complexity of the human and cultural aspects in the 
technological change, and that thus awareness is what 
makes a change in any organization a success. 
The management of technology is the most 
important aspect in the introduction of any new 
technology. The issues of organizational structure 
and culture, individual conflicts, and resistance to 
change must be adequately addressed. With 
appropriate user training, communication, 
information, documentation, and user support, the 
process of managing the technology will result in a 
success. However, no single system or technology is 
perfect. People will still encounter problems and 
difficulties primarily because management often 
neglects the role of the user, and focusing on 
technology alone. Both elements need to be 
integrated and balanced. We close with Ward and 
Bawden’s query that defines future research needs: 
“ ... what constitutes information in advance of the 
implementation of a new system, why are there 
diflerences in perception among users on this issue; 
and how much information can or should use$& be 
provided to users I‘ (p.71). 
The intent of this paper is to clarify the impact of 
the three stated factors and to highlight the 
significance of those factors in any organizational 
change; thus an empirical study should be conducted 
to understand the management of technological 
change more thoroughly. As a foundation, here are 
some propositions that we consider fundamental. 
0 Organizational culture that promotes 
technological advancement increases the 
receptiveness of the users in an organization. 
0 Organizational culture that incorporates the 
values, norms and beliefs of its people facilitates the 
process of managing technological change. 
0 The success of a technology adoption is 
contingent upon a user’s motivation to use the 
technology. 
0 Utilizing information technology increases 
the efficiency and effectiveness of the organization. 
0 Training, communication and 
documentation helps to enhance the organization’s 
change process. 
Overall, technological change often leads to 
organizational change. The implications of 
technology change and usage are significant to the 
society of the future. The introduction of new 
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WI. Conclusion 
Information technology is rapidly changing; what 
is sophisticated today might be obsolete in five years. 
Nonetheless, in the new millennium, many 
organizations have begun to understand that 
information technology is an enabling catalyst for 
organizational change. Thus, it is vital to understand 
that a successful transition process is a result of 
thorough strategic planning, implementation, and 
cooperation by all groups, together with high 
commitment, and minimal resistance; where the 
critical interplay of human and cultural dimensions 
accompanies the implementation of technological 
change in an organization. To validate the effort of 
selecting and introducing a new system, equal efforts 
must be given to the roles of training, 
communication, internal cooperation, and corporate 
culture. The external environment must be 
understood and all elements should be considered 
from the user’s perspective. Technology is only a 
tool, what makes the difference is the individual who 
uses the technology, and the culture that motivates 
people to realize technology’s benefits. 
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